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$ 7H[W0LQLQJEDVHG 5HYLHZ RI $UWLFOHV SXEOLVKHG LQ $6&( -RXUQDO RI 3URIHVVLRQDO
,VVXHV LQ (QJLQHHULQJ (GXFDWLRQ DQG 3UDFWLFH
:HL &KHQ <LGRQJ ;X 5XR\X -LQ 'DULXV] :DQDWRZVNL 0$6&(
$EVWUDFW
7KLV VWXG\ H[WHQGV WKH H[LVWLQJ UHYLHZV WDUJHWLQJ RQ -RXUQDO RI 3URIHVVLRQDO ,VVXHV LQ
(QJLQHHULQJ (GXFDWLRQ DQG 3UDFWLFH -3,((3 E\ LQFRUSRUDWLQJ WKH WH[WPLQLQJ UHYLHZ
PHWKRGRORJ\ $ WRWDO RI  SDSHUV SXEOLVKHG LQ -3,((3 VLQFH  ZHUH VHOHFWHG DV WKH
OLWHUDWXUH VDPSOH 'LYLGLQJ WKH ZKROH VDPSOH LQWR IRXU VXEVDPSOHV DFFRUGLQJ WR SXEOLFDWLRQ
WLPH VSDQV WKLV UHYLHZ LQGLFDWHV WKDW OLWHUDWXUH SXEOLVKHG EHIRUH  HVSHFLDOO\ DUWLFOHV IURP
WKH  SHULRG HPSKDVL]HG PRUH FLYLO HQJLQHHULQJ UHODWHG SUDFWLFDO DQG SUDFWLFDO LVVXHV
HJ OHJLVODWLRQ 6LQFH HDUO\ V OLWHUDWXUH IURP -3,((3 KDV EHHQ IRFXVLQJ PRUH RQ
HQJLQHHULQJ HGXFDWLRQEDVHG UHVHDUFK VXFK DV WHDFKLQJ PHWKRGV DQG XQGHUJUDGXDWH HGXFDWLRQ
6SHFLILFDOO\ PRUH UHFHQW VWXGLHV VKRZ HPHUJLQJ WRSLFV RI WKH HGXFDWLRQ DQG SUDFWLFDO
VXEMHFWV LH %,0 DQG VXVWDLQDELOLW\ SHGDJRJLFDO DSSURDFK LH SUREOHPEDVHG OHDUQLQJ
DFWLYH OHDUQLQJ VLPXODWLRQ WHDPZRUN DQG GLVWDQFH HGXFDWLRQ DQG GLYHUVLW\ LVVXHV
$FFRUGLQJO\ IXWXUH UHVHDUFK GLUHFWLRQV DUH SURSRVHG VXFK DV LQWHJUDWLRQ RI HPHUJLQJ
SHGDJRJLFDO PHWKRGV LQ WKH HPHUJLQJ VXEMHFWV HJ %,0 7KLV VWXG\ FRQWULEXWHV WR UHYLHZ
RI HQJLQHHULQJ HGXFDWLRQ DQG SUDFWLFH E\ GHPRQVWUDWLQJ WKDW WKH WH[WPLQLQJ DSSURDFK FRXOG
EH UHSURGXFHG WR DVVLVW RWKHU UHYLHZEDVHG VWXGLHV )LQDOO\ WKLV 7HFKQLFDO 1RWH DGGUHVVHV
TXHVWLRQV UHJDUGLQJ WKH ODWHVW UHVHDUFK WRSLFV DQG SURSRVHV GLUHFWLRQV IRU IXWXUH VFKRODUO\
ZRUN
ϭ6HQLRU (QJLQHHU 6FKRRO RI &LYLO (QJLQHHULQJ 	 $UFKLWHFWXUH 1LQJER ,QVWLWXWH RI 7HFKQRORJ\ =KHMLDQJ
8QLYHUVLW\ 1LQJER &KLQD (PDLO FKHQZ#QLW]MXHGXFQ
Ϯ3URIHVVRU 6FKRRO RI &LYLO (QJLQHHULQJ 	 $UFKLWHFWXUH 1LQJER ,QVWLWXWH RI 7HFKQRORJ\ =KHMLDQJ 8QLYHUVLW\
1LQJER &KLQD (PDLO [\G#QLW]MXHGXFQ
6HQLRU /HFWXUHU 6FKRRO RI (QYLURQPHQW DQG 7HFKQRORJ\ 8QLYHUVLW\ RI %ULJKWRQ &RFNFURIW %XLOGLQJ 
%ULJKWRQ %1*- 8. (PDLO 5-LQ#EULJKWRQDFXN
ϰ3URIHVVRU 6FKRRO RI &LYLO (QJLQHHULQJ )DFXOW\ RI (QJLQHHULQJ 8QLYHUVLW\ RI /HHGV /HHGV 8. /6-7
(PDLO ':DQ#OHHGVDFXN
.H\ZRUGV /LWHUDWXUH UHYLHZ HQJLQHHULQJ HGXFDWLRQ SURIHVVLRQDO SUDFWLFH WH[WPLQLQJ
,QWURGXFWLRQ
-RXUQDO RI 3URIHVVLRQDO ,VVXHV LQ (QJLQHHULQJ (GXFDWLRQ DQG 3UDFWLFH -3,((3
SXEOLVKHV ERWK HQJLQHHULQJ HGXFDWLRQ DQG SURIHVVLRQDO SUDFWLFH UHODWHG SDSHUV +RZHYHU RYHU
WKH \HDUV LW KDV HYROYHG LQ LWV VFRSH PRUH WRZDUGV HGXFDWLRQ %DUU\ DQG 5REHUWV  ,W KDV
DOVR EHHQ LQGLFDWHG E\ %DUU\ DQG 5REHUWV  WKDW WKHUH KDV EHHQ PRUH HGXFDWLRQEDVHG
VFKRODUO\ UHVHDUFK LQ WKH ILHOG RI FLYLO HQJLQHHULQJ &RQWLQXLQJ IURP WKH VWXG\ RI %DUU\ DQG
5REHUWV  IXUWKHU ZRUN FDQ EH SHUIRUPHG WR VSHFLILFDOO\ LGHQWLI\ WKH PDLQVWUHDP DQG
ODWHVW UHVHDUFK WRSLFV SXEOLVKHG LQ -3,((3 DV ZHOO DV KRZ WKHVH UHVHDUFK WRSLFV FKDQJH RYHU
WLPH
$OWKRXJK :DQNDW   DQG :KLWLQ DQG 6KHSSDUG  SURYLGHG UHYLHZV RI
VHYHUDO SDSHUV SXEOLVKHG LQ -3,((3 WKHUH KDYH EHHQ OLPLWHG VWXGLHV WR FRQWLQXH WKH UHYLHZ LQ
WKLV MRXUQDO WR SURYLGH WKH ODWHVW WUHQG DQDO\VLV RI PDLQ UHVHDUFK WRSLFV $QRWKHU GUDZEDFN RI
PDQ\ H[LVWLQJ UHYLHZEDVHG VWXGLHV HJ /L HW DO  LV WKDW WKH\ KDYH EHHQ EDVHG RQ
PDQXDO UHYLHZV SURQH WR VXEMHFWLYLW\ DQG UHVWULFWHG LQ WKHLU ODFN RI UHSURGXFLELOLW\ +RVVHLQL
HW DO  7KLV VXEMHFWLYLW\ LQFOXGHV LGHQWLI\LQJ NH\ZRUGV LQ WKH VHOHFWHG OLWHUDWXUH VDPSOH
$ WH[WPLQLQJEDVHG UHYLHZ PHWKRG SURSRVHG E\ YDQ (FN DQG :DOWPDQ  FRXOG
PLQLPL]H WKH VXEMHFWLYLW\ DQG DOVR UHGXFH KXPDQ HUURUV $ WH[WPLQLQJEDVHG UHYLHZ
LQWURGXFHG LQ WKLV VWXG\ FDQ DOVR IRUP D SDUW RI WKH V\VWHPDWLF UHYLHZ DSSURDFK UHFRPPHQGHG
E\ %RUUHJR HW DO  LQ WHUPV RI XQFRYHULQJ SDWWHUQV FRQQHFWLRQV UHODWLRQVKLSV DQG
WUHQGV DFURVV PXOWLSOH VWXGLHV ,W FDQ DOVR FRPSOHPHQW WKH DQDO\WLF UHYLHZ DSSURDFK
FRQGXFWHG E\ +XUZLW] HW DO  E\ TXDQWLWDWLYHO\ PHDVXULQJ WKH SRSXODULW\ DQG LPSDFW RI
UHVHDUFK WRSLFV LQ D JLYHQ OLWHUDWXUH VDPSOH
7KH PRUH UHFHQW UHYLHZEDVHG VWXG\ RI %DUU\ DQG 5REHUWV  SURYLGHG D
FRPSUHKHQVLYH UHYLHZ RI SXEOLFDWLRQV LQ -3,((3 E\ RIIHULQJ WKH SUHVFULSWLYH GDWD VXFK DV WKH
FLWDWLRQ UDWHV DXWKRU DIILOLDWLRQV IUHTXHQF\ RI NH\ZRUGV DQG LQWHUQDWLRQDO FROODERUDWLRQV
5HVHDUFKHUV SHUFHLYH WKH ZRUN RI %DUU\ DQG 5REHUWV  PRUH LQ WKH JHQHUDO YLHZ ZKLFK
ZDV EDVHG PRUH RQ WKH RYHUDOO PRYHPHQW RI WKH MRXUQDO LQGLFDWHG E\ SUHVFULSWLYH GDWD )RU
H[DPSOH LW ZDV FRQFOXGHG WKDW WKH FLWDWLRQ UDWH RI DUWLFOHV SXEOLVKHG E\ WKH MRXUQDO KDG
LQFUHDVHG FRQWULEXWLQJ WR WKH LQFUHDVHG LPSDFW IDFWRU RI WKH MRXUQDO %DUU\ DQG 5REHUWV
 7KLV UHYLHZEDVHG VWXG\ DLPV WR H[WHQG WKH HDUOLHU UHYLHZ ZRUN SHUIRUPHG E\ %DUU\
DQG 5REHUWV LQ D PRUH VSHFLILF DQG WHFKQLFDO SHUVSHFWLYH SDUWLFXODUO\  WKLV VWXG\
WDUJHWHG WHFKQLFDO NH\ZRUGV LQ WKH OLWHUDWXUH VDPSOH RI -3,((3 E\ DGGUHVVLQJ WKH ODWHVW
UHVHDUFK WRSLFV VLQFH  $ FRPSDUDWLYH VWXG\ RI PDLQ NH\ZRUGV IURP SDSHUV SXEOLVKHG LQ
GLIIHUHQW SHULRGV 7KHVH NH\ZRUGV ZRXOG EH PRUH WHFKQLFDO DQG VSHFLILF HJ ³SUREOHP
EDVHG OHDUQLQJ´ LQVWHDG RI ³HQJLQHHULQJ HGXFDWLRQ´ RU ³JHRWHFKQLFDO HQJLQHHULQJ´ LQVWHDG RI
WKH JHQHUDO WHUP ³FLYLO HQJLQHHULQJ´  WKLV VWXG\ DSSOLHV D WH[WPLQLQJ DSSURDFK WR DOORZ
DXWRPDWLF FRPSXWDWLRQ RI IUHTXHQF\ DQG FLWDWLRQ UHODWHG PHDVXUHPHQWV IRU NH\ZRUGV DQG
GRFXPHQWV 8VLQJ D YLVXDOL]HG DQG TXDQWLWDWLYH PHWKRG WKLV QHZ UHYLHZ PHWKRGRORJ\ DOVR
HQDEOHV D PRUH LQGHSWK DQDO\VLV RI PDLQ UHVHDUFK NH\ZRUGV LQ -3,((3  WKLV VWXG\ IXUWKHU
SURYLGHV D VXPPDU\ RI PRVW LQIOXHQWLDO SXEOLFDWLRQV IURP -3,((3 PHDVXUHG E\ QRW RQO\ WRWDO
FLWDWLRQ RU IUHTXHQF\ EXW DOVR QRUPDOL]HG FLWDWLRQ ZKLFK ZDV D TXDQWLWDWLYH PHDVXUHPHQW RI
D SXEOLFDWLRQ RU NH\ZRUG¶V LQIOXHQFH E\ FRUUHFWLQJ WKH ELDV WKDW ROGHU SXEOLFDWLRQV KDYH KDG
PRUH WLPH WR UHFHLYH FLWDWLRQV YDQ (FN DQG :DOWPDQ  2YHUDOO WKLV 7HFKQLFDO 1RWH
FRQWULEXWHV WR WKH ERG\ RI NQRZOHGJH LQ FLYLO HQJLQHHULQJ HGXFDWLRQ DQG SUDFWLFH E\ XWLOL]LQJ
WKH GDWDEDVH RI -3,((3 LQ WKDW  LW SURYLGHV WKH LQGHSWK DQDO\VLV RI WKH HPHUJLQJ UHVHDUFK
IRFXVHV DQG LQIOXHQWLDO VWXGLHV DQG  LW VHUYHV DV D JXLGH IRU VFKRODUV E\ RIIHULQJ DQ
RYHUYLHZ RI WKH UHVHDUFK WUHQG DQG UHFRPPHQGLQJ IXWXUH UHVHDUFK WRSLFV 7KH WH[WPLQLQJ
EDVHG UHYLHZ DSSURDFK XVHG LQ WKLV VWXG\ FRXOG DOVR EH DSSOLHG WR RWKHU UHYLHZEDVHG UHVHDUFK
7H[WPLQLQJEDVHG UHYLHZ PHWKRG
7KH WH[WPLQLQJEDVHG UHYLHZ PHWKRG DGRSWHG LQ WKLV VWXG\ LQFRUSRUDWHG WKH FLWDWLRQ
DQDO\VLV HJ QRUPDOL]HG FLWDWLRQ ,W VWDUWHG ZLWK GRZQORDGLQJ DOO -3,((3 DUWLFOHV ZKLFK KDG
EHHQ LQGH[HG LQ 6FRSXV WKH PDLQVWUHDP GDWDEDVH RI VFLHQWLILF OLWHUDWXUH $OO W\SHV RI 6FRSXV
LQGH[HG SDSHUV IURP -3,((3 LQFOXGLQJ 7HFKQLFDO 3DSHUV 7HFKQLFDO 1RWHV DQG &DVH 6WXGLHV
GLJLWDOO\ DYDLODEOH VLQFH  ZHUH DGRSWHG DV WKH OLWHUDWXUH VDPSOH VDYHG LQ &96EDVHG GDWD
ILOH 'XH WR WKH HOHFWURQLF GDWD DYDLODELOLW\ LQ 6FRSXV SDSHUV SXEOLVKHG EHIRUH  ZHUH QRW
LQFOXGHG IRU WKH WH[WPLQLQJEDVHG UHYLHZ 7KH GDWDEDVH RI WKH VDPSOH ZDV WKHQ XSORDGHG
LQWR 9269LHZHU YDQ (FN DQG :DOWPDQ  D WH[WPLQLQJ WRRO WR FRQGXFW WKH OLWHUDWXUH
UHYLHZ $FFRUGLQJ WR YDQ (FN DQG :DOWPDQ  9269LHZHU ILWV WKH SXUSRVH RI
YLVXDOL]LQJ ODUJHU QHWZRUNV ZLWK VSHFLDO WH[W PLQLQJ IHDWXUHV &RQVLVWHQW WR WKH GDWD
FDWHJRULHV DGRSWHG LQ WKH UHYLHZ FRQGXFWHG E\ 3LHWURIRUWH DQG 6WHIDQL  WKH DEVWUDFW
NH\ZRUGV DQG DUWLFOH WLWOH ZHUH VDYHG LQ &96 ILOHV IRU WKH UHYLHZ $ WRWDO RI  SDSHUV
ZHUH GRZQORDGHG IURP 6FRSXV ZLWK WKH ILUVW -3,((3 SDSHU LQGH[HG LQ  7KLV ZKROH
OLWHUDWXUH VDPSOH ZDV WKHQ GLYLGHG HYHQO\ LQWR IRXU VXEVDPSOHV QDPHO\ WKH VXEVDPSOH RI
SDSHUV SXEOLVKHG IURP  WR WKH HQG RI IURP  WR  IURP  WR  DQG
IURP  WR  (DFK VXEVDPSOH RI OLWHUDWXUH ZDV EDVHG RQ D QLQH\HDU SHULRG $OWKRXJK
WKH VXEVDPSOH IURP  WR  FRYHUV D WHQ\HDU SHULRG RQO\ IRXU SDSHUV SXEOLVKHG LQ
 ZHUH LQGH[HG LQ 6FRSXV DOORZLQJ WKHP WR EH FRPELQHG ZLWK WKH QLQH\HDU VSDQ XQWLO
 7KH DLP RI GLYLGLQJ LQWR IRXU VXEVDPSOHV ZDV WR DOORZ WKH FRPSDUDWLYH DQDO\VLV RI
UHVHDUFK NH\ZRUGV WR H[SORUH WKH HYROYHPHQW RI UHVHDUFK WRSLFV LQ WKH SDVW GHFDGHV %HVLGHV
WKH NH\ZRUG DQDO\VLV PRVW LQIOXHQWLDO VWXGLHV SXEOLVKHG LQ -3,((3 PHDVXUHG E\ RFFXUUHQFH
LH IUHTXHQF\ DQG QRUPDOL]HG FLWDWLRQ ZHUH DOVR LGHQWLILHG HQDEOLQJ D IXUWKHU LQGHSWK
DQDO\VLV RI WKH UHVHDUFK IRFXVHV LQ -3,((3
5HYLHZ UHVXOWV
$ WRWDO RI    DQG  SDSHUV IHOO LQWR WKH VXEVDPSOHV RI OLWHUDWXUH SXEOLVKHG
LQ WKH SHULRGV RI    DQG  UHVSHFWLYHO\ )ROORZLQJ
WKH WH[WPLQLQJEDVHG DQDO\VLV LQ 9269LHZHU WKH IRXU VXEVDPSOHV RI OLWHUDWXUH DUH
YLVXDOL]HG RI WKHLU IUHTXHQWO\ VWXGLHG NH\ZRUGV LQ )LJV UHVSHFWLYHO\
,QVHUW )LJ KHUH!
,QVHUW )LJ KHUH!
,QVHUW )LJ KHUH!
,QVHUW )LJ KHUH!
,W VKRXOG EH QRWLFHG WKDW WKHVH JHQHUDO NH\ZRUGV VXFK DV HQJLQHHULQJ HGXFDWLRQ DQG
SURIHVVLRQDO SUDFWLFH DUH H[FOXGHG LQ WKH WH[WPLQLQJ SURFHVV EHFDXVH WKH\ DUH H[SHFWHG
VFRSHV IRU DQ\ VWXGLHV SXEOLVKHG LQ -3,((3 7KH IRQW DQG FLUFOH VL]H LQGLFDWH WKH IUHTXHQF\ RI
WKH JLYHQ NH\ZRUG EHLQJ VWXGLHG LQ WKH VXEVDPSOH 7KH FORVHQHVV EHWZHHQ DQ\ SDLU RI
NH\ZRUGV FDQ EH LQGLFDWHG E\ WKHLU SK\VLFDO GLVWDQFH LQ WKH YLVXDOL]HG QHWZRUN .H\ZRUGV LQ
ERWK ILJXUHV DUH DOVR FDWHJRUL]HG LQWR FOXVWHUV GHILQHG E\ GLIIHUHQW FRORUV PHDQLQJ WKDW WKH
VDPH FOXVWHU RI NH\ZRUGV KDYH D KLJKHU FKDQFH RI EHLQJ FRVWXGLHG &RPSDULQJ WKH NH\ZRUGV
LQ )LJV LW FRXOG EH LQGLFDWHG WKDW WKH WZR VXEVDPSOHV RI OLWHUDWXUH SXEOLVKHG DIWHU 
KDYH EHHQ IRFXVLQJ PRUH RQ FRQVWUXFWLRQ UHODWHG HGXFDWLRQ DQG SUDFWLFH GLIIHULQJ IURP WKH
 SHULRG OLWHUDWXUH ZKLFK IRFXV PRUH RQ WKH JHQHUDO FLYLO HQJLQHHULQJ HGXFDWLRQ
6SHFLILFDOO\ WKH  SHULRG OLWHUDWXUH FRYHU PRUH FLYLO HQJLQHHULQJ HGXFDWLRQ DQG
SUDFWLFH LVVXHV UHODWHG WR WHDFKLQJ WUDLQLQJ SUDFWLFH SURMHFW PDQDJHPHQW DQG RWKHU
SURIHVVLRQDO LVVXHV HJ VRFLDO DQG SXEOLF DVSHFWV &RQVLVWHQW ZLWK WKH VWXG\ RI %DUU\ DQG
5REHUWV  ZKR IRXQG WKDW PRUH UHFHQW VWXGLHV SXEOLVKHG LQ -3,((3 KDG EHHQ PRUH
UHODWHG WR HGXFDWLRQEDVHG UHVHDUFK LW LV DOVR LGHQWLILHG LQ WKLV VWXG\ WKDW OLWHUDWXUH SXEOLVKHG
LQ -3,((3 KDV EHHQ IRFXVLQJ PRUH RQ SHGDJRJ\EDVHG VWXGLHV UDWKHU WKDQ SUDFWLFDO LVVXHV
HVSHFLDOO\ VLQFH HDUO\ V /LWHUDWXUH SXEOLVKHG IURP  XQWLO  KDYH PRUH HPSKDVLV
RQ OHJDO LVVXHV HJ OLWLJDWLRQ OHJLVODWLRQ DQG GLVSXWH +RZHYHU WKH PRUH UHFHQW OLWHUDWXUH
VLQFH  KDV EHHQ IRFXVLQJ PRUH RQ HGXFDWLRQDO WHFKQLTXHV DQG WHFKQRORJLFDO HYROYHPHQW
&RPSDUHG WR %DUU\ DQG 5REHUWV  WKLV VWXG\ SURYLGHV D PRUH WHFKQLFDO YLHZ RI NH\ZRUG
HYROYHPHQW LQ -3,((3 6SHFLILFDOO\ %,0 KDV EHHQ JDLQLQJ WKH PRPHQWXP LQ WKH UHFHQW
GHFDGH E\ EHLQJ LQFRUSRUDWHG LQ WKH FXUULFXOXP 0RUH GLJLWDO RU HOHFWURQLF WHFKQRORJLHV
LQYROYHG LQ HQJLQHHULQJ HGXFDWLRQ FDQ EH VHHQ PRUH UHFHQWO\ LQ WHUPV RI YLUWXDO UHDOLW\
VLPXODWLRQ DQG GLVWDQFH OHDUQLQJ 2WKHU HPHUJLQJ UHVHDUFK WRSLFV VLQFH  FRXOG DOVR EH
IRXQG VXFK DV HGXFDWLRQ DQG SUDFWLFH RI ZRPHQ GLVWDQFH HGXFDWLRQ DQG WHDPZRUN 0RUH
TXDQWLWDWLYH PHDVXUHPHQWV RI PDLQ UHVHDUFK NH\ZRUGV EHWZHHQ WKHVH WZR WLPH SHULRGV FDQ EH
IRXQG LQ 7DEOH 
,QVHUW 7DEOH  KHUH!
.H\ZRUGV OLVWHG LQ 7DEOH  IROORZ WKH YDOXH RI DYHUDJH QRUPDOL]HG FLWDWLRQ ZKLFK LV WKH
PHDVXUHPHQW WR HYDOXDWH WKH LPSDFW RI WKH JLYHQ NH\ZRUG RQ WKH JOREDO DFDGHPLF FRPPXQLW\
,W LV FDOFXODWHG E\ GLYLGLQJ WKH WRWDO QXPEHU RI FLWDWLRQ RI WKH JLYHQ NH\ZRUG E\ WKH DYHUDJH
QXPEHU RI FLWDWLRQ SXEOLVKHG LQ WKH VDPH \HDU 7KH QRUPDOL]DWLRQ FRUUHFWV WKH ELDV RU
PLVLQWHUSUHWDWLRQ WKDW HDUOLHU SXEOLFDWLRQV KDYH PRUH WLPH WR UHFHLYH FLWDWLRQV WKDQ PRUH
UHFHQW RQHV YDQ (FN DQG :DOWPDQ  7KH QRUPDOL]HG FLWDWLRQ VKRZQ LQ 7DEOH  LV
FDOFXODWHG LQ WKH FRQVLVWHQW DSSURDFK DQG FRQGXFWHG LQ 9269LHZHU 0RUH GHWDLOV RI DSSO\LQJ
WKH QRUPDOL]HG FLWDWLRQ LQ OLWHUDWXUH FDQ EH IRXQG LQ -LQ HW DO  &RQVLVWHQW WR WKH
YLVXDOL]HG QHWZRUNV LQ )LJV WKH PDLQ GLIIHUHQFHV RI UHVHDUFK IRFXVHV DPRQJ WKH IRXU WLPH
SHULRGV DUH %,0 KDV UHSODFHG VDIHW\ DQG RWKHU FLYLO HQJLQHHULQJ SUDFWLFDO LVVXHV HJ ZDWHU
VXSSO\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